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(54) DOOR LOCK DEVICE

(57) [Problem] To provide a door lock device which
has a high degree of freedom in the disposition of an
open link for switching between a locked state and an
unlocked state and which has low operational resistance
when being put into the locked state. [Solution] According
to the door lock device of the present invention, when
there is a malfunction in which the open link is jammed
by the dust and therefore does not move from a lock
waiting position to an unlock waiting position even when
an unlock action is performed, when an outside handle
interlock lever is turned, a sliding-contact tilt guide pro-
vided on a support body slides and makes sliding-contact
with the open link and forcibly tilts the open link, and as
a result, it becomes unnecessary to increase an energiz-
ing force of a torsion coil spring as a precaution against
such malfunction. This makes it possible to reduce the
operational resistance when the door lock device is put

into the locked state.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a door lock de-
vice which includes a latch mechanism latching a door
of a vehicle and which is switchable between an unlocked
state where the latching by the latch mechanism is re-
leasable by an operation of a door handle and a locked
state where the latching by the latch mechanism is un-
releasable.

BACKGROUND ART

[0002] A known door lock device illustrated in Fig. 34
is provided with an open link 2 which is extended in an
up/down direction and of which a lower end portion is
tiltably connected to a distal end portion of a handle in-
terlock lever 1. In addition, the open link 2 is connected
to an active lever 3 by means of a pin 2A and an elongated
hole 3A. The open link 2 receives, via the active lever 3,
an operation force relative to a lock switch operation por-
tion provided at a vehicle, and moves between an unlock
position where being tilted towards one side and a lock
position where being tilted towards another side. As a
door handle is operated, the handle interlock lever 1 ro-
tates and the open link 2 moves upward. At this time, if
the open link 2 is positioned at the unlock position, the
open link 2 pushes up a lift lever 4, which is provided at
the latch mechanism, from a lower side and accordingly
the latching of a door is released. On the other hand, if
the open link 2 is positioned at the lock position, the open
link 2 passes beyond a lateral side of the lift lever 4 even
though the handle interlock lever 1 rotates and the open
link 2 moves upward. And thus the latching of the door
by the latch mechanism is maintained (for example, see
Patent document 1).

DOCUMENT OF PRIOR ART

PATENT DOCUMENT

[0003] Patent document 1: JP2007-138453A (Fig. 8,
Fig. 9, and paragraphs [0063] anD [0064])

OVERVIEW OF INVENTION

PROBLEM TO BE SOLVED BY INVENTION

[0004] According to a structure of the above-described
known door lock device, the open link 2 connected to the
handle interlock lever 1 is further connected to the active
lever 3 by means of the pin 2A and the elongated hole
3A, and thus there is a problem that a degree of freedom
in disposition of the open link 2 is low. On the other hand,
a door lock device is suggested at which a motive power
by a motor or by a human hand is used in a case where
the open link 2 is moved from the unlock position to the

lock position, and a spring force is used in a case where
the open link 2 is moved from the lock position to the
unlock position. However, in such a structure, the spring
force needs to be large so that the open link 2 returns
from the lock position to the unlock position reliably even
in a case where there is a malfunction in which a con-
nection portion of the handle interlock lever 1 and the
open link 2 is jammed by dust. Accordingly, at a normal
time, there is a concern that a large load is applied to an
operator who performs a lock operation or to a motor
driving the active lever 3 in response to the operation.
[0005] The present invention is made in light of the
above-described circumstance, and a purpose of the
present invention is to provide a door lock device at which
a degree of freedom in disposition of an open link for
switching between a locked state and an unlocked state
is high, and operational resistance when establishing the
locked state is small.

MEANS FOR SOLVING PROBLEM

[0006] A door lock device according to the invention of
claim 1, which is made to achieve the above-described
purpose, includes a latch mechanism adapted to latch a
door of a vehicle in a closed state, a handle interlock
lever normally positioned at an original position and
adapted to rotate to an operation position upon receiving
an operation force relative to a door handle of the vehicle,
an open link tiltably connected to a position in the handle
interlock lever which is away from a rotational center of
the handle interlock lever, the open link being switchable
between an unlocked state in which the open link is po-
sitioned at an unlock position at which the open link push-
es a latch release portion included in the latch mechanism
and unlatches the door when the handle interlock lever
rotates to the operation position, and a locked state in
which the open link is positioned at a lock position at
which the open link passes a lateral side of the latch
release portion and does not unlatch the door when the
handle interlock lever rotates to the operation position, a
tilt biasing spring biasing the open link towards the unlock
position, a link waiting position determination portion po-
sitioning the open link at a lock waiting position when the
handle interlock lever is arranged at the original position
in the locked state, the link waiting position determination
portion allowing the open link to be tilted towards the
unlock position by a biasing of the tilt biasing spring in
the middle of movement of the handle interlock lever from
the original position to the operation position, a link op-
eration position determination portion making contact
with the open link in the middle of the movement of the
handle interlock lever from the original position to the
operation position in the locked state, preventing the
open link from tilting to the unlock position, and keeping
the open link at the lock position, and a sliding-contact
tilt guide making sliding-contact with the open link and
causing the open link to tilt towards the lock position at
a time of malfunction when the handle interlock lever ro-
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tates from the original position to the operation position
in a state where the open link is maintained at the lock
waiting position.
[0007] According to the invention of claim 2, the door
lock device described in claim 1 includes a lateral incli-
nation restriction protruding portion applied to one side
surface or both side surfaces of the open link in a direction
of a tilt axis of the open link and restricting the open link
from inclining laterally.
[0008] According to the invention of claim 3, the door
lock device described in claim 2 includes a tilt connection
hole formed in a penetrating manner at one of the handle
interlock lever and the open link at the connecting portion
of the handle interlock lever and the open link, a tilt con-
nection protruding piece protruding from the other of the
handle interlock lever and the open link at the connecting
portion of the handle interlock lever and the open link,
and including a distal end wide width portion at a distal
end, the tilt connection protruding piece being inserted
into the tilt connection hole in a state where the open link
is in a laterally-inclined posture inclined towards one side,
the tilt connection protruding piece being prevented from
coming off by changing the open link to a normal posture,
the tilt connection protruding piece connecting the open
link to the handle interlock lever in a manner that the open
link is tiltable, and the lateral inclination restriction pro-
truding portion arranged at a position at which the lateral
inclination restriction protruding portion restricts the open
link from laterally inclining to the one side.
[0009] According to the invention of claim 4, the door
lock device described in any one of claims 1 to 3 includes
a sliding-contact protruding piece including a shape of a
protruding piece projecting from the open link in the di-
rection of the tilt axis thereof, wherein the link operation
position determination portion and the sliding-contact tilt
guide are sliding-contactable with the sliding-contact pro-
truding piece.
[0010] According to the invention of claim 5, the door
lock device described in any one of claims 1 to 4 includes
a support body adapted to be fixed to the door, the latch
mechanism being assembled on the support body, the
handle interlock lever rotatably supported at the support
body, and the sliding-contact tilt guide formed at the sup-
port body.
[0011] According to the invention of claim 6, the door
lock device described in claim 5 includes the support
body on which the latch mechanism being assembled,
the support body being made of resin, a component sup-
port wall provided at the support body and adapted to be
arranged to oppose a door end portion wall which is at a
side opposite to a rotational center of the door, a lever
rotation support shaft portion protrudingly formed at the
component support wall and being inserted into a through
hole included in the handle interlock lever, the lever ro-
tation support shaft portion supporting the handle inter-
lock lever in a rotatable manner, and a support shaft por-
tion reinforcing rib formed at a peripheral portion of the
lever rotation support shaft portion of the component sup-

port wall or at a peripheral portion of a reverse side of
the lever rotation support shaft portion of the component
support wall.
[0012] According to the invention of claim 7, the door
lock device described in claim 6 includes the support
shaft portion reinforcing rib extended radially centered
on the lever rotation support shaft portion.
[0013] According to the invention of claim 8, the door
lock device described in either claim 6 or 7 includes a
surrounding wall protrudingly formed at the component
support wall and surrounding, from a lateral side, a cir-
cumferential part of an end portion of the lever rotation
support shaft portion at a side of the component support
wall, a latch-holding torsion coil spring including a coil
portion which is inserted at the end portion of the lever
rotation support shaft portion at the side of the component
support wall and is accommodated between the sur-
rounding wall and the lever rotation support shaft portion,
the latch-holding torsion coil spring engaging with a part
of the latch mechanism and biasing the latch mechanism
towards a side at which the latch mechanism latches the
door, and the support shaft portion reinforcing rib formed
at a protruding portion support wall of the support body,
the protruding portion support wall connecting the lever
rotation support shaft portion and the surrounding wall
with each other.
[0014] According to the invention of claim 9, the door
lock device described in claim 8 includes a sloped outer
circumferential surface formed at the lever rotation sup-
port shaft portion and including a draft angle, and a coil
contact protrusion protrudingly formed at a portion of a
circumferential direction of the sloped outer circumferen-
tial surface, the portion being in contact with the coil por-
tion, the coil contact protrusion including a ridge line
which is parallel to an axial direction of the lever rotation
support shaft portion.
[0015] According to the invention of claim 10, the door
lock device described in claim 9 includes a component
support auxiliary wall provided at the support body and
opposing the component support wall, the lever rotation
support shaft portion where a distal end portion of a sup-
port protruding portion protrudingly formed at the com-
ponent support wall is fitted into a support cylinder portion
protrudingly formed at the component support auxiliary
wall, an annular protrusion protrudingly formed at the
component support auxiliary wall and surrounding the
entire support cylinder portion from a lateral side, and
the handle interlock lever including the through hole into
which the support cylinder portion is inserted, an opening
edge of the through hole being applied to the annular
protrusion.
[0016] According to the invention of claim 11, the door
lock device described in claim 10 includes an auxiliary
wall reinforcing rib protrudingly formed at the component
support auxiliary wall to be lower than the annular pro-
trusion and extended radially from the annular protrusion.
[0017] According to the invention of claim 12, the door
lock device described in claim 9 includes a component
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support auxiliary wall provided at the support body and
opposing the component support wall, the lever rotation
support shaft portion where a distal end portion of a sup-
port protruding portion protrudingly formed at the com-
ponent support wall is fitted into a support cylinder portion
protrudingly formed at the component support auxiliary
wall, and a distal end sloped surface formed at a distal
end of the support cylinder portion and obliquely inter-
secting a central axis of the support cylinder portion.

EFFECTS OF THE INVENTION

[0018] [Invention of claim 1] At the door lock device of
claim 1, the open link is pushed by a biasing force of the
tilt biasing spring against the link waiting position deter-
mination portion or the link operation position determina-
tion portion, and is positioned thereat, and accordingly a
degree of freedom in disposition of the open link is higher
compared to a known case where an open link is con-
nected to another component by means of a pin and an
elongated hole. In addition, at a malfunction in which the
open link does not move from the lock waiting position
due to jamming by inclusion of dust or the like, the sliding-
contact tilt guide makes sliding-contact with the open link
and forcibly causes the open link to tilt to promote elim-
ination of the dust or the like when the handle interlock
lever is rotated, thereby eliminating the malfunction.
Therefore, there is no need to increase the biasing force
of the tilt biasing spring as a precaution against the
above-described malfunction. Consequently, an opera-
tional resistance when the door lock device is put into
the locked state can be reduced.
[0019] [Invention of claim 2] At the door lock device of
claim 2, the lateral inclination restriction protruding por-
tion restricts the open link from inclining laterally, and an
operational resistance of the open link is prevented from
increasing. This can also reduce the biasing force of the
tilt biasing spring and reduce the operational resistance
when the door lock device is put into the locked state.
[0020] [Invention of claim 3] At the door lock device of
claim 3, the open link is laterally inclined towards the one
side and then the tilt connection protruding piece is in-
serted into the tilt connection hole. Then, by changing
the open link to the normal posture, the tilt connection
protruding piece is prevented from coming off the tilt con-
nection hole, and the handle interlock lever and the open
link can be tiltably connected to each other. After the
connection, the open link is prevented from inclining lat-
erally towards the one side by the lateral inclination re-
striction protruding portion, and accordingly the tilt con-
nection protruding piece is reliably prevented from com-
ing off the tilt connection hole.
[0021] [Invention of claim 4] At the door lock device of
claim 4, the sliding-contact protruding piece of the open
link is used for dual purposes as a portion to which the
link operation position determination portion contacts
and also as a portion at which the sliding-contact tilt guide
makes sliding-contact. Consequently, the open link in-

cludes a simple structure.
[0022] [Invention of claim 5] According to the door lock
device of claim 5, the latch mechanism and the handle
interlock lever are assembled to the support body to form
an assembly, and accordingly an assembling work of the
door lock device can be performed easily.
[0023] [Inventions of claims 6 and 7] At the door lock
device of claim 6, the support shaft portion reinforcing rib
is protrudingly formed at the component support wall at
the peripheral portion of the lever rotation support shaft
portion supporting the handle interlock lever in the rotat-
able manner, or at the component support wall at the
peripheral portion of the reverse side of the lever rotation
support shaft portion. Consequently, strength of a rising
portion of the lever rotation support shaft portion at the
component support wall is increased, and thus durability
against load applied to the lever rotation support shaft
portion improves. Accordingly, the entire lever rotation
support shaft portion can be prevented from inclining,
and a rotation resistance of the handle interlock lever is
prevented from increasing and abnormal noises can be
prevented from occurring.
[0024] The support shaft portion reinforcing rib may be
extended in a horizontal direction or may be extended in
an up/down direction. In addition, in a case where the
support shaft portion reinforcing rib includes a grid con-
figuration or in a case where the support shaft portion
reinforcing rib includes a radial configuration centered on
the lever rotation support shaft portion like the configu-
ration of claim 7, durability against the load can be en-
hanced in both up/down direction and horizontal direc-
tion.
[0025] [Invention of claim 8] At the door lock device of
claim 8, the lever rotation support shaft portion is used
for supporting the latch-holding torsion coil spring and
for supporting the handle interlock lever, and thus the
door lock device includes a compact structure compared
to a case where they are supported separately from each
other. In addition, the coil portion of the latch-holding tor-
sion coil spring is surrounded from an outer side by the
surrounding wall formed protrudingly at the component
support wall, and thus the coil portion is supported in a
stabilized manner. In addition, the support shaft portion
reinforcing rib is formed at the protruding portion support
wall of the component support body which connects the
lever rotation support shaft portion and the surrounding
wall with each other, and thus a durability-and-strength
of the protruding portion support wall against an impact
force from a vehicle lateral surface can be increased.
[0026] [Invention of claim 9] At the door lock device of
claim 9, the coil contact protrusion including the ridge line
that is parallel to the axial direction of the lever rotation
support shaft portion is provided at the contact portion
with the coil portion at the sloped outer circumferential
surface of the lever rotation support shaft portion, and
the sloped outer circumferential surface including the
draft angle. Consequently, it is prevented that the coil
portion is dislocated in the axial direction of the lever ro-

5 6 



EP 2 881 529 A1

5

5

10

15

20

25

30

35

40

45

50

55

tation support shaft portion due to the draft angle of the
sloped outer circumferential surface.
[0027] [Inventions of claims 10 and 12] At the door lock
device of claims 10 and 12, the lever rotation support
shaft portion is in a state of the both end supported beam
structure between the component support wall and the
component support auxiliary wall, and thus a bearing
strength of the handle interlock lever improves. In addi-
tion thereto, at the door lock device of claim 10, the an-
nular protrusion surrounding the entire support cylinder
portion from the lateral side is provided at the component
support auxiliary wall, and the opening edge of the
through hole of the handle interlock lever is applied to
the annular protrusion. Consequently, even in a case
where burrs remain at an edge portion of the through
hole, the burrs are received in an annular gap between
the annular protrusion and the support cylinder portion,
and the handle interlock lever rotates smoothly. In addi-
tion, at the door lock device of claim 12, the support cyl-
inder portion is cut obliquely to include the distal end
sloped surface, and thus a distal end portion of the sup-
port protruding portion can be inserted into the support
cylinder portion gradually, thereby facilitating the inser-
tion operation.
[0028] [Invention of claim 11] At the component sup-
port auxiliary wall of the door lock device of claim 11, the
auxiliary wall reinforcing rib extended radially from the
annular protrusion is provided. Consequently, strength
of the entire the component support auxiliary wall is in-
creased and durability is enhanced. This can also prevent
the rotation resistance of the handle interlock lever from
increasing and prevent the abnormal noises from occur-
ring.

BRIEF DESCRIPTION OF DRAWINGS

[0029]

[Fig. 1] Perspective view of a door lock device ac-
cording to a first embodiment of the present invention
[Fig. 2] Plan view of a main body, and first and second
covers
[Fig. 3] Perspective view of a vehicle outer side of a
door of a vehicle
[Fig. 4] Perspective view of a vehicle inner side of
the door of the vehicle [Fig. 5] Side view of a latch
and a ratchet in an unlatched state
[Fig. 6] Side view of the latch and the ratchet in a
latched state
[Fig. 7] Perspective view of a state in which compo-
nents are attached to a first component support wall
[Fig. 8] Perspective view of a state in which the com-
ponents are attached to a second component sup-
port wall
[Fig. 9] Enlarged perspective view of the state in
which the components are attached to the second
component support wall
[Fig. 10A] Side view of a lift lever, an open link and

the like before a door handle operation in a locked
state (a lock waiting position)
[Fig. 10B] Side view of the lift lever, the open link and
the like before the door handle operation in an un-
locked state (an unlock waiting position)
[Fig. 11A] Side view of the lift lever, the open link and
the like after the door handle operation in the locked
state (a lock position)
[Fig. 11B] Side view of the lift lever, the open link and
the like after the door handle operation in the un-
locked state (an unlock position)
[Fig. 12] Perspective view of an inner side of a first
cover
[Fig. 13] Perspective view of an inner side of a sup-
port main body
[Fig. 14] Cross-sectional view of the door lock device
[Fig. 15] Front view of a state in which the compo-
nents are attached to a third component support wall
[Fig. 16] Enlarged perspective view of the state in
which the components are attached to the third com-
ponent support wall
[Fig. 17] Front view of the open link
[Fig. 18] Side view of a handle interlock lever and
the open link
[Fig. 19] Side view of the handle interlock lever and
the open link
[Fig. 20] Side view of the handle interlock lever and
the open link
[Fig. 21] Side view of the handle interlock lever and
the open link
[Fig. 22] Perspective view of an outer side of the first
cover
[Fig. 23] Partly enlarged perspective view of the outer
side of the first cover
[Fig. 24] Partly enlarged back view of an inner side
of the first cover
[Fig. 25] Cross-sectional view of the door lock device
which is taken along line A-A of Fig. 1
[Fig. 26] Cross-sectional view of the door lock device
which is taken along line B-B of Fig. 24
[Fig. 27] Perspective view of an open link of a second
embodiment
[Fig. 28] Perspective view of an inner side of a first
cover
[Fig. 29] Side view of a handle interlock lever and
the open link
[Fig. 30] Side view of the handle interlock lever and
the open link
[Fig. 31] Side view of the handle interlock lever and
the open link
[Fig. 32] Front view of an inner side of a first cover
according to a variation of the present invention
[Fig. 33] Cross-sectional view of a door lock device
according to a variation of the present invention
[Fig. 34] Front view of main components of a known
door lock device
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MODE FOR CARRYING OUT THE INVENTION

[0030] [First embodiment] A first embodiment accord-
ing to the present invention will be described below on
the basis of Fig. 1 to Fig. 26. As illustrated in Fig. 1, a
door lock device 10 of the present embodiment includes
a support body 11 made of resin and plural components
assembled on the support body 11. The support body 11
is constituted by, for example, a main body 90 made of
resin, and first and second covers 91 and 92 each made
of resin. When the main body 90 is seen from above as
illustrated in Fig. 2, the entire main body 90 is formed in
a shape of a letter L and includes first and second com-
ponent accommodation portions 90A and 90B at both
side surfaces arranged side by side with each other in a
manner that an outer side corner portion is interposed
therebetween. The first cover 91 is assembled on the
main body 90 so as to cover the first component accom-
modation portion 90A which is arranged at a short side
of the shape of the letter L of the main body 90 while the
second cover 92 is assembled on the main body 90 so
as to cover the second component accommodation por-
tion 90B which is arranged at a long side of the shape of
the letter L of the main body 90. Thus, the entire support
body 11 is formed in a shape of a letter L similarly to the
main body 90.
[0031] The first cover 91 is provided with a first com-
ponent support wall 11C supporting components which
are accommodated in the first component accommoda-
tion portions 90A, and a side protruding wall 91A pro-
trudes from one side edge portion of the first component
support wall 11C towards the second cover 92. In addi-
tion, the second cover 92 is formed with a recessed curve
edge portion 92A in a manner that the recessed curve
edge portion 92A corresponds to the side protruding wall
91A as illustrated in Fig. 8. Then, as illustrated in Fig. 1,
an edge portion of the side protruding wall 91A is over-
lapped with the recessed curve edge portion 92A from
an outer side. In the present embodiment, the first com-
ponent support wall 11C corresponds to "a component
support wall" according to the present invention, and a
second component support wall 90C of the main body
90 which is at an inner deep side of the first component
accommodation portions 90A opposing the first compo-
nent support wall 11C corresponds to "a component sup-
port auxiliary wall" of the present invention.
[0032] As illustrated in Fig. 2, an outer surface rein-
forcing board 93 made from sheet metal is applied to an
outer surface of the first component support wall 11C
while an inner surface reinforcing board 94 made from
sheet metal is applied to an inner surface of the first cover
91, and the outer surface reinforcing board 93 and the
inner surface reinforcing board 94 are fixed by a latch
support shaft 13J and a ratchet support shaft 14J which
penetrate the first component support wall 11C (see Fig.
5). Then, for example, as illustrated in Fig. 3, the outer
surface reinforcing board 93 is applied, from an inner
side, to an end portion wall 101A of a pivot-type door 101

arranged at a right side of a vehicle 100, the end portion
wall 101A being at a side that is opposite to a rotational
center of the door 101. And plural bolts which are not
illustrated and which penetrate the end portion wall 101A
are tightened at plural screw holes N3 (see Fig. 1) of the
outer surface reinforcing board 93, and thus the support
body 11 is fixed to the door 101.
[0033] As illustrated in Fig. 1, the outer surface rein-
forcing board 93 covers substantially entire outer surface
of the first component support wall 11C except for an
upper edge portion and a lower edge portion. In addition,
a sheet metal groove 93M is formed at an intermediate
position of the outer surface reinforcing board 93 in an
up/down direction in a manner that the sheet metal
groove 93 is extended horizontally and one end portion
of the sheet metal groove 93M, which is at a side of the
side protruding wall 91A, is opened. On the other hand,
as illustrated in Fig. 13, a latch mechanism accommoda-
tion recessed portion 91B is formed in a recessed manner
at a portion of the outer surface of the first component
support wall 11C, the portion is covered with the outer
surface reinforcing board 93. In addition, an inner deep
surface groove 91M is formed at an inner deep surface
of the latch mechanism accommodation recessed por-
tion 91B, and one end portion of the inner deep surface
groove 91M is opened to an outer surface of the side
protruding wall 91A. As illustrated in Fig. 1, a striker re-
ceiving groove 12 is constituted by the sheet metal
groove 93M and the inner deep surface groove 91M in
an overlapped manner, and one end portion of the striker
receiving groove 12 corresponds to a striker receiving
opening 12K which is opened at a side of the side pro-
truding wall 91A. In addition, the striker receiving groove
12 is exposed to an outside of the door 101 via a cut-out
hole 101B (see Fig. 3 and Fig. 4) formed at the door 101,
and a striker 15 (see Fig. 3) provided at an inner surface
of a door frame 100W of the vehicle 100 is adapted to
enter inside the striker receiving groove 12 from the strik-
er receiving opening 12K when the door 101 closes.
[0034] As illustrated in Fig. 22, a latch support hole
11G is formed at the first component support wall 11C
at an upper side relative to the inner deep surface groove
91M and the latch support shaft 13J passes there-
through. In addition, as illustrated in Fig. 12, plural ribs
91R are formed at an outer circumferential surface of the
latch support hole 11G in a radial manner and the latch
support hole 11G is reinforced. Further, a ratchet support
hole 11E is formed at the first component support wall
11C at a lower side relative to the inner deep surface
groove 91M and the ratchet support shaft 14J passes
therethrough. Then, both end portions of the latch sup-
port shaft 13J and the ratchet support shaft 14J are
clinched and fixed to the outer surface reinforcing board
93 and to the inner surface reinforcing board 94.
[0035] The whole of the striker 15 includes a gate-
shaped structure where, for example, wire material hav-
ing a circular cross section is bent and curved, and a pair
of leg portions of the gate-shaped structure protrudes
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from the inner surface of the door frame 100W and the
leg portions are arranged side by side in an in/out direc-
tion. Then, a latch 13 which will be described later en-
gages with one of the pair of leg portions of the striker
15, the one which is arranged closer to the outside.
[0036] As illustrated in Fig. 5 and Fig. 6, the latch 13
and a ratchet 14 (which is also referred to as "pawl") of
a latch mechanism 10R according to the present inven-
tion are accommodated in the latch mechanism accom-
modation recessed portion 91B. The latch 13 includes
first and second locking tabs 13A, 13B which are parallel
to each other. A striker receiving portion 13C is between
the first and second locking tabs 13A and 13B, and the
above-described latch support shaft 13J penetrates a
portion of the latch 13 which connects the first and second
locking tabs 13A and 13B to each other. The latch 13 is
rotatably supported at the latch support shaft 13J.
[0037] In addition, as illustrated in Fig. 22, a spring ac-
commodation groove 99 is formed at an inner deep sur-
face of the latch mechanism accommodation recessed
portion 91B in a manner that surroundings of the latch
support hole 11G are recessed, and a torsion coil spring
13S for the latch (see Fig. 25) is accommodated therein.
The latch 13 is biased in an unlatch direction (the clock-
wise direction in Fig. 5) by the torsion coil spring 13S for
the latch. In a state where the door 101 is open, due to
a contact of a stopper contact portion 13D provided at
the latch 13 and a stopper 11X provided at the support
body 11 with each other, the latch 13 is positioned at an
unlatch position (the position shown in Fig. 5).
[0038] At the unlatch position, a state is formed where
the first locking tab 13A withdraws above the striker re-
ceiving groove 12 and the second locking tab 13B cross-
es the striker receiving groove 12, and an opening end
of the striker receiving portion 13C faces towards the
striker receiving opening 12K of the striker receiving
groove 12. Then, the striker 15 that enters into the striker
receiving groove 12 is received within the striker receiv-
ing portion 13C, and the striker 15 pushes the second
locking tab 13B and the latch 13 rotates in a latch direction
(the counter-clockwise direction in Fig. 5). Accordingly,
as illustrated in Fig. 6, the striker receiving groove 12 at
a side of the striker receiving opening 12K relative to the
striker 15 is covered with the first locking tab 13A, and
the latch 13 is brought to a state of being engaged with
the striker 15.
[0039] As illustrated in Fig. 5 and Fig. 6, first, second
and third protruding portions 13L, 13M and 13N each
protruding towards the outer surface reinforcing board
93 are provided at an end portion of the first locking tab
13A of the latch 13, at an end portion of the second locking
tab 13B of the latch 13, and at a side edge portion of a
portion connecting the first and second locking tabs 13A
and 13B to each other. Accordingly, in a case where the
latch 13 moves towards the outer surface reinforcing
board 93 in a direction of a rotational axis, the first, second
and third protruding portions 13L, 13M and 13N make
contact with the outer surface reinforcing board 93, and

thus the latch 13 is restricted from moving. Accordingly,
looseness of the latch 13 in the direction of the rotational
axis can be reduced.
[0040] The ratchet 14 is arranged at a lower side rel-
ative to the latch 13 and is rotatably supported by the
above-described ratchet support shaft 14J. In addition,
the ratchet 14 is provided with a stopper piece 14B ex-
tending from the ratchet support shaft 14J towards a side
opposite to the striker receiving opening 12K, and a latch
rotation restriction piece 14A is structured to protrude
upwardly from an intermediate position of the stopper
piece 14B. Further, the ratchet 14 is biased by a latch-
holding torsion coil spring 14S (see Fig. 14) in the coun-
ter-clockwise direction in Fig. 5. Normally, the ratchet 14
is positioned at an original position due to a contact of
the stopper piece 14B and a ratchet stopper 11D provided
at the support body 11 with each other. When the door
101 closes, the latch 13 that is pushed and rotated by
the striker 15 pushes down the latch rotation restriction
piece 14A of the ratchet 14 and passes the latch rotation
restriction piece 14A. Then, the ratchet 14 returns to the
original position and, as illustrated in Fig. 6, the latch
rotation restriction piece 14A of the ratchet 14 is abutted
with the first locking tab 13A of the latch 13 from a side
opposite to the striker receiving portion 13C, and accord-
ingly the latch 13 is maintained in a state where the latch
13 engages with the striker 15. In this way, the door 101
is latched to a closed state by the latch mechanism 10R.
The latch rotation restriction piece 14A is wrapped with
resin, and a contact of the ratchet 14 and the latch 13
with each other corresponds to a contact of resin material
and resin material with each other.
[0041] A rotation restriction imposed by the ratchet 14
on the latch 13 can be released by operating either an
outside door handle 104 provided at a vehicle outside
surface of the door 101 as illustrated in Fig. 3 or an inside
door handle 105 provided at a vehicle inside surface of
the door 101 as illustrated in Fig. 4. To receive an oper-
ation force from the outside door handle 104 and the
inside door handle 105, the latch mechanism 10R is pro-
vided with a lift lever 16 at the inner surface of the first
cover 91 as illustrated in Fig. 7.
[0042] The lift lever 16 made from, for example, sheet
metal is arranged at an inner surface-side of the first com-
ponent support wall 11C and is rotatably supported by
the ratchet support shaft 14J. In addition, the lift lever 16
is provided with a first tilt arm 16A protruding from the
ratchet support shaft 14J towards a side of the striker
receiving opening 12K of the striker receiving groove 12
(see Fig. 5) (which will be hereunder referred to as "a
front side" and a side opposite thereto will be referred to
as "a rear side") and is provided with a second tilt arm
16C protruding from the ratchet support shaft 14J ob-
liquely downwardly towards the rear side. An engage-
ment protruding piece 16K is bent from an upper edge
of the second tilt arm 16C at the right angle. The engage-
ment protruding piece 16K protrudes towards and enters
into the latch mechanism accommodation recessed por-
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tion 91B (see Fig. 5) via a through hole 11F, which is
illustrated in Fig. 12, of the first component support wall
11C, and the engagement protruding piece 16K engag-
es, by a concavo-convex engagement, with an engage-
ment hole 14C (see Fig. 5) provided at the ratchet 14.
Accordingly, the lift lever 16 and the ratchet 14 rotate
integrally with each other. In addition, as illustrated in Fig.
7, a latch release portion 16B according to the present
invention is provided at the first tilt arm 16A. The latch
release portion 16B includes a structure of a protruding
piece where, for example, a distal end portion of the first
tilt arm 16A is folded towards the main body 90 so as to
protrude.
[0043] As illustrated in Fig. 10A, an open lever rotation
support shaft portion 97 (which corresponds to "a lever
support shaft portion" according to the present invention)
is provided at an obliquely lower position at a rear side
relative to the ratchet support shaft 14J, and an outside
handle interlock lever 17 (which corresponds to "a handle
interlock lever" according to the present invention) is ro-
tatably supported at the open lever rotation support shaft
portion 97. As illustrated in Fig. 14, the open lever rotation
support shaft portion 97 is constituted by a support pro-
truding portion 95 protruding from the first component
support wall 11C of the first cover 91 and a support cyl-
inder portion 96 protruding from the second component
support wall 90C positioned at the inner deep side of the
first component accommodation portions 90A of the main
body 90. Specifically, as illustrated in Fig. 22, a lower
portion of the first component support wall 11C which is
lower than the latch mechanism accommodation re-
cessed portion 91B corresponds to a protruding portion
support wall 95J according to the present invention and
the support protruding portion 95 is formed to protrude
from the protruding portion support wall 95J towards the
first component accommodation portion 90A. As illustrat-
ed in Fig. 12, the support protruding portion 95 is consti-
tuted by a large diameter shaft portion 95A rising from
the protruding portion support wall 95J, a distal end wall
95B obstructing a distal end thereof, and a small diameter
shaft portion 95C protrudingly formed at a position that
is eccentric downwardly from a center of the distal end
wall 95B. A hole 95D is formed at a central portion of the
small diameter shaft portion 95C. In addition, a step open-
ing 11H is formed at an upper position at an obliquely
front side relative to the support protruding portion 95 in
a manner that a wall of a stepped portion between the
protruding portion support wall 95J and the inner deep
surface of the latch mechanism accommodation re-
cessed portion 91B is cut out and removed.
[0044] In addition, a surrounding wall 95F is protrud-
ingly formed at the protruding portion support wall 95J
so as to surround the large diameter shaft portion 95A
from all lateral sides except for an upper side at an ob-
liquely front side thereof. As illustrated in Fig. 24, the
surrounding wall 95F is structured to include a circular
arc portion 95V which is curved in a circular shape and
which corresponds from a portion positioned below the

support protruding portion 95 to a portion positioned at
a rear side, and to include a pair of linear portions 95W,
95W extended obliquely upwardly from both end portions
of the circular arc portion 95V to the step opening 11H.
Further, a lock protrusion 95U protrudes inwardly from a
position, the position being apart from the protruding por-
tion support wall 95J, of an inner surface of the surround-
ing wall 95F at one end portion positioned at a front side
relative to the large diameter shaft portion 95A. Then, a
coil portion 14K of the latch-holding torsion coil spring
14S is inserted at an outer side of the large diameter
shaft portion 95A and is accommodated between the
large diameter shaft portion 95A and the surrounding wall
95F. A first lock arm 14V provided to extend from one
end portion of the coil portion 14K is engaged and locked
at an inner side of the lock protrusion 95U (see Fig. 5
and Fig. 6) while a second lock arm 14W provided to
extend from the other end portion of the coil portion 14K
protrudes towards and enters inside the latch mechanism
accommodation recessed portion 91B via the step open-
ing 11H, and is locked at the ratchet 14 (see Fig. 5).
[0045] In addition, an inner diameter of the coil portion
14K of the latch-holding torsion coil spring 14S includes
a size that can be loosely fitted at the large diameter shaft
portion 95A, and an inner surface of the coil portion 14K
is in contact with a lowest portion of the large diameter
shaft portion 95A and is positioned thereat. Here, as il-
lustrated in Fig. 26 in an emphasized manner, an outer
circumferential surface of the large diameter shaft portion
95A is a sloped outer circumferential surface 95S pro-
vided with a draft angle so that the large diameter shaft
portion 95A is easily taken out of a forming die when the
first cover 91 is injection-molded. Thus, if the coil portion
14K is pressed against the outer circumferential surface
of the large diameter shaft portion 95A, the coil portion
14K may be dislocated towards the distal end of the large
diameter shaft portion 95A due to the draft angle. In con-
trast, in the present embodiment, a coil contact protrusion
95E is formed at the outer circumferential surface of the
large diameter shaft portion 95A, at the lowest portion of
the outer circumferential surface with which the coil por-
tion 14K is in contact. The coil contact protrusion 95E
includes a configuration extending in an axial direction
of the large diameter shaft portion 95A and protruding
downwardly in an expanded manner, and a ridge line
positioned at a lowest portion of the coil contact protru-
sion 95E is parallel to a central axis of the large diameter
shaft portion 95A. Because the inner surface of the coil
portion 14K makes contact with the coil contact protru-
sion 95E, the coil portion 14K is positioned without being
dislocated towards the distal end of the large diameter
shaft portion 95A. As illustrated in Fig. 23, a lower end
opening 95G is formed below the coil contact protrusion
95E by cutting out and removing a part of a corner portion
at which the protruding portion support wall 95J and the
surrounding wall 95F intersect with each other.
[0046] As illustrated in Fig. 22, a central opening 95Y
which is in communication with an inside of the large
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diameter shaft portion 95A is formed at an outer surface
of the protruding portion support wall 95J, and plural sup-
port shaft portion reinforcing ribs 95T are extended radi-
ally from the central opening 95Y. More specifically,
among the plural support shaft portion reinforcing ribs
95T, the support shaft portion reinforcing rib 95T at one
end of circumference of the central opening 95Y extends
from the central opening 95Y obliquely downwardly to-
wards the front side while the support shaft portion rein-
forcing rib 95T at the other end extends from the central
opening 95Y obliquely upwardly towards the rear side at
a position apart from the support shaft portion reinforcing
rib 95T at the one end by substantially nearly 180 de-
grees. The other plural support shaft portion reinforcing
ribs 95T are arranged in a distributed manner at positions
between the support shaft portion reinforcing rib 95T at
the one end and the support shaft portion reinforcing rib
95T at the other end, avoiding the lower end opening
95G. Both distal end portions of each support shaft por-
tion reinforcing rib 95T in a lengthwise direction thereof
are rounded in a manner that each support shaft portion
reinforcing rib 95T becomes gradually lower towards dis-
tal ends in the lengthwise direction.
[0047] As illustrated in Fig. 13, the support cylinder por-
tion 96 is formed to include a distal end sloped surface
96S where a distal end of a cylindrical body protruding
from the second component support wall 90C is cut ob-
liquely. As illustrated in Fig. 25, a through hole 96A is
formed at the second component support wall 90C, on a
center of the support cylinder portion 96. Then, a tapping
screw N2 is tightened into a hole 95D via the through
hole 96A in a state where the small diameter shaft portion
95C of the support protruding portion 95 is inserted inside
the support cylinder portion 96, and thus the open lever
rotation support shaft portion 97 is constituted by the sup-
port protruding portion 95 and the support cylinder portion
96. In addition, as illustrated in Fig. 13, an annular pro-
trusion 83 is protrudingly formed at the second compo-
nent support wall 90C, around the support cylinder por-
tion 96 on a concentric circle that is concentric with the
support cylinder portion 96, and plural reinforcing ribs 84
(corresponding to "auxiliary wall reinforcing rib" accord-
ing to the present invention) extend from the annular pro-
trusion 83 in a radial manner. In addition, amount of pro-
trusion of the reinforcing ribs 84 from the second com-
ponent support wall 90C is smaller than the annular pro-
trusion 83. Then, as illustrated in Fig. 25, the support
cylinder portion 96 of the open lever rotation support shaft
portion 97 is inserted into a through hole 17F of the out-
side handle interlock lever 17 to a base end portion of
the support cylinder portion 96, and an opening edge of
the through hole 17F is placed at the annular protrusion
83. In addition, a coil portion 18K of a torsion coil spring
18 for the handle interlock lever is inserted at an outer
side of the support cylinder portion 96.
[0048] The outside handle interlock lever 17 is made
from sheet metal and is provided with the shaft insertion
hole 17F, and the support cylinder portion 96 of the open

lever rotation support shaft portion 97 is inserted there-
through, and as illustrated in Fig. 14, the opening edge
of the shaft insertion hole 17F is applied to the annular
rib 83. In addition, as illustrated in Fig. 10A, the outside
handle interlock lever 17 includes a support arm 17A pro-
truding towards a front side from the open lever rotation
support shaft portion 97 and an operation arm 17D pro-
truding towards a rear side from the open lever rotation
support shaft portion 97. The outside handle interlock
lever 17 is biased by the torsion coil spring 18 for the
handle interlock lever, which is illustrated in Fig. 8, in a
direction in which the support arm 17A is lowered and
the outside handle interlock lever 17 is normally posi-
tioned at an original position (see Fig. 10A and Fig. 10B)
at which an upper edge portion of the operation arm 17D
is in contact with a stopper portion 90S formed integrally
at the main body 90. As illustrated in Fig. 14, the torsion
coil spring 18 for the handle interlock lever is inserted at
the outer side of the support cylinder portion 96 and the
coil portion of the latch-holding torsion coil spring 14S is
inserted at an outer side of the large diameter shaft por-
tion 95A.
[0049] In addition, from an upper edge of a rear end of
the operation arm 17D, a rod locking piece 17E is bent
at the right angle and a resin ring 17V is attached to a
through hole formed at the rod locking piece 17E. In ad-
dition, one end portion of a rod, which is not shown, is
connected to an inner side of the resin ring 17V and the
other end portion of the rod is connected to the outside
door handle 104 of the door 101 illustrated in Fig. 3. Then,
in a case where the outside door handle 104 is operated,
the rod locking piece 17E is pushed downwardly, and
thus the outside handle interlock lever 17 rotates from
the original position (Fig. 10A and Fig. 10B) to an oper-
ation position (Fig. 11A and Fig. 11B).
[0050] In addition, from a lower end portion of a distal
end of the support arm 17A, a pressure receiving piece
17C is bent towards the second component support wall
90C (towards an opposite side to the first component
support wall 11C) to protrude.
[0051] At the original position, the outside handle in-
terlock lever 17 is in a posture where the support arm
17A is tilted forward and downward (see Fig. 10A). At
the operation position, the outside handle interlock lever
17 comes to be in a posture where the support arm 17A
comes closer to be in a horizontal posture and is slightly
tilted forward and downward (see Fig. 11A).
[0052] As illustrated in Fig. 10A, a tilt connection hole
17B according to the present invention is formed in a
penetrating manner at a distal end portion of the support
arm 17A so as to pass therethrough in a direction that is
parallel to an axial direction of the open lever rotation
support shaft portion 97. The tilt connection hole 17B is
formed in a shape that includes a pair of mound-shaped
protruding portions 17T, 17T protruding from two posi-
tions which are at an inner peripheral surface of the cir-
cular hole and are apart from each other by 180 degrees,
and the mound-shaped protruding portions 17T, 17T pro-
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trude towards a side at which the mound-shaped pro-
truding portions 17T, 17T come close to each other.
Then, a lower end portion of an open link 19 is connected
to the tilt connection hole 17B. In addition, a lock switch
mechanism 16Z is constituted by the open link 19 and
the lift lever 16.
[0053] The open link 19 is made from metal sheet and,
as illustrated in Fig. 7, the open link 19 is formed in a
vertically-elongated shape in a manner that the whole of
the open link 19 is extended in the up/down direction.
The lower end portion of the open link 19 is overlapped
relative to the outside handle interlock lever 17 from a
side of the first component support wall 11C. Then, a tilt
connection protruding piece 19A according to the present
invention is provided at the lower end portion of the open
link 19. As illustrated in Fig. 10A, the tilt connection pro-
truding piece 19A is formed in a manner that a rear edge
portion of the lower end portion of the open link 19 is bent
towards the side opposite to the first component support
wall 11C as illustrated in Fig. 17. In addition, a distal end
portion of the tilt connection protruding piece 19A is ex-
panded downwardly and thus a distal end wide width
portion 19T is provided at the tilt connection protruding
piece 19A. Then, before the outside handle interlock le-
ver 17 is assembled to the open lever rotation support
shaft portion 97, the distal end wide width portion 19T is
inserted between the pair of mound-shaped protruding
portions 17T, 17T (see Fig. 10A) of the tilt connection
hole 17B in a state where the open link 19 is in a laterally-
inclined posture where the open link 19 is inclined relative
to the outside handle interlock lever 17 towards a side
(the right side in Fig. 17) at which an upper end side of
the open link 19 is away from the outside handle interlock
lever 17, and then the open link 19 is changed to be in a
normal posture (an upright posture). Accordingly the tilt
connection protruding piece 19A is prevented from com-
ing off out of the tilt connection hole 17B. Then, in a state
where the first cover 91 is assembled to the main body
90 and the outside handle interlock lever 17 is supported
at the open lever rotation support shaft portion 97, the
open link 19 is tilted about a tilt axis (an imaginary axis
passing through a center of the tilt connection hole 17B)
that is parallel to the open lever rotation support shaft
portion 97. In addition, a torsion coil spring 29 (which
corresponds to "a tilt biasing spring" according to the
present invention) is attached between the open link 19
and the outside handle interlock lever 17, and one end
portion of the torsion spring 29 engages with a rear end
portion-side of the pressure receiving piece 17C of the
outside open lever 17 while the other end portion engag-
es with a rear end portion of a lock-release piece 19B
which will be described below. Then, the open link 19 is
biased by the torsion coil spring 29 in the counter-clock-
wise direction in Fig. 10A. Further, a tilt range of the open
link 19 is restricted by a contact between the pair of
mound-shaped protruding portions 17T, 17T and the tilt
connection protruding piece 19A. A limit position at which
the open link 19 is capable of tilting forward will be here-

inafter referred to as "a start position" and a limit position
at which the open link 19 is capable of tilting rearward
will be referred to as "an end position".
[0054] In addition, the tilt range of the open link 19 is
restricted by an active lever 25 which will be described
below. As illustrated in Fig. 7, the open link 19 is provided
with the lock-release piece 19B and a sliding-contact pro-
truding piece 19E so that the open link 19 receives the
tilt restriction imposed by the active lever 25. The lock-
release piece 19B is formed in such a manner that a
lower edge portion of a lower end arm 19F protruding
forward from a portion of the open link 19 which is close
to a lower end of the open link 19 is bent towards the
second component support wall 90C (towards the side
opposite to the first component support wall 11C) and a
front end portion-side thereof is bent and raised upward-
ly. In addition, the sliding-contact protruding piece 19E
is bent from a front edge portion of an intermediate portion
of the open link 19 in the up/down direction towards the
second component support wall 90C (towards the side
opposite to the first component support wall 11C) so as
to protrude. In addition, a push-up protruding piece 19C
protrudes from an upper edge portion of the open link 19
by being bent towards the first component support wall
11C. Further, from a rear side portion, relative to the
push-up protruding piece 19C, of the upper edge portion
of the open link 19, an upper portion extended piece 19G
protrudes above the push-up protruding piece 19C. Fur-
ther, an upper end sliding-contact portion 19H including
a shape of a letter L is formed in a manner that a belt-
shaped piece extended forward from an upper edge por-
tion of the upper portion extended piece 19G is bent to-
wards the second component support wall 90C and a
front-side portion of the belt-shaped piece is bent and
raised. As illustrated in Fig. 9, a guide protruding piece
92H protrudes from the second cover 92 at an obliquely
upper front side relative to the upper end sliding-contact
portion 19H. At a distal end edge of the guide protruding
piece 92H which faces towards the upper end sliding-
contact portion 19H, a sliding-contact guide portion 92G
which rises perpendicularly from a lower end portion and
is curved in the middle to extend towards an obliquely
upper front side is provided.
[0055] As illustrated in Fig. 13, an open lever support
shaft portion 20J is protrudingly formed at a third com-
ponent support wall 90E positioned at an inner deep side
of the second component accommodation portion 90B
of the support body 11, at a position close to a right lower
end. An inside open lever 20 illustrated in Fig. 15 is ro-
tatably supported by the open lever support shaft portion
20J. In addition, the inside door handle 105 is connected
to the inside open lever 20 via a wire W1. In a case where
the inside door handle 105 is operated, the inside open
lever 20 rotates in the clockwise direction in Fig. 15 and
pushes up the pressure receiving piece 17C of the out-
side handle interlock lever 17 described above, thereby
causing the outside handle interlock lever 17 to rotate
from the original position to the operation position.
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[0056] As illustrated in Fig. 13, at the third component
support wall 90E, an active lever support shaft portion
25J is protrudingly formed at a position close to a central
lower end in a right/left direction and a wheel support
shaft portion 24J is protrudingly formed at a substantially
central portion in the up/down and right/left directions.
As illustrated in Fig. 15, the active lever 25 is rotatably
supported at the active lever support shaft 25J while a
worm wheel 24 is rotatably supported at the wheel sup-
port shaft portion 24J. In addition, a motor 22 is attached
to the third component support wall 90E, at an obliquely
left upper position relative to the worm wheel 24. Further,
a worm gear 23 provided at a rotational shaft of the motor
22 meshes with the worm wheel 24. Then, in response
to an operation of a centralized lock operation switch 107
(see Fig. 4) inside the vehicle and/or a wireless key 108
(see Fig. 3), the motor 22 drives the worm wheel 24 to
rotate in one direction and the other direction, and at this
time, engagement protruding portions 24A, 24A provided
at the worm wheel 24 make contact with the active lever
25 and drive the active lever 25 to rotate between an
unlock position and a lock position.
[0057] As illustrated in Fig. 15, the active lever 25 is
provided with a first fan-shaped protruding piece 25A pro-
jecting upwardly from the active lever support shaft por-
tion 25J, a second fan-shaped protruding piece 25D
formed in a fan shape and projecting from the active lever
support shaft portion 25J obliquely downwardly towards
a left side, and an active operation arm 25C (which cor-
responds to "a link waiting position determination portion"
according to the present invention) projecting from the
active lever support shaft portion 25J towards obliquely
right side.
[0058] As illustrated in Fig. 10A and Fig. 10B, in a state
where the outside handle interlock lever 17 is positioned
at the original position, a distal end portion of the active
operation arm 25C is in contact with the lock-release
piece 19B of the open link 19 from below. In addition, a
lock retaining arm 25B protrudes from a one-side edge
portion of the first fan-shaped protruding piece 25A, the
one-side edge portion being at a side close to the active
operation arm 25C, so as to be positioned at a front side
relative to the open link 19, and as illustrated in Fig. 9, a
posture restriction protruding portion 25T (which corre-
sponds to "a link operation position determination por-
tion" according to the present invention) protrudes from
a distal end portion of the lock retaining arm 25B towards
the open link 19.
[0059] As illustrated in Fig. 15, a lock switch operation
portion 106 (see Fig. 4) provided at a vehicle inner side
of the door 101 is connected to a lower end portion of
the second fan-shaped protruding piece 25D via a wire
W2. By operating the lock switch operation portion 106,
the active lever 25 can be switched to the unlock position
and to the lock position.
[0060] In addition, as illustrated in Fig. 13, at the third
component support wall 90E, a support hole 11J is
formed below the open lever support shaft portion 20J,

and a support sleeve 11T protrudes from an opening
edge of the support hole 11J at a reverse surface of the
third component support wall 90E. A first lever 32A
projects towards a lateral side from one end portion of a
relay shaft 32 passing through inside the support sleeve
11T and illustrated in Fig. 1, the one end portion being
positioned within the second component accommodation
portion 90B. The first lever 32A and the second fan-
shaped protruding piece 25D are connected to each oth-
er with a relay link 30. In addition, a second lever 32B
projects towards a lateral side from the other end portion
of the relay shaft 32, and the second lever 32B and a key
cylinder 102 (see Fig. 3) provided at the door 101 are
connected to each other via a rod which is not shown.
Then, also by inserting a key 103 (see Fig. 3) into the
key cylinder 102 and then operating, the active lever 25
can be switched to the unlock position and to the lock
position.
[0061] In a case where the active lever 25 is arranged
at the unlock position in a state where the outside handle
interlock lever 17 is arranged at the original position, the
open link 19 is positioned at an unlock waiting position
which is at an intermediate in a tiltable range thereof due
to the contact of the active operation arm 25C of the active
lever 25 and the lock-release piece 19B of the open link
19 with each other, and the push-up protruding piece
19C of the open link 19 is positioned below a distal end
contact portion 16B of the lift lever 16 as illustrated in Fig.
10B. At this time, the posture restriction protruding por-
tion 25T of the lock retaining arm 25B (see Fig. 9) is
arranged dislocated relative to the sliding-contact pro-
truding piece 19E of the open link 19 in a direction of the
tilt axis (an axial direction of the imaginary axis passing
through the center of the tilt connection hole 17B) of the
open link 19, and a lock retaining arm main body 25S of
the lock retaining arm 25B opposes the sliding-contact
protruding piece 19E of the open link 19 from a front side.
The lock retaining arm main body 25S corresponds to
the lock retaining arm 25B excluding the posture restric-
tion protruding portion 25T. In this state, when the outside
door handle 104 or the inside door handle 105 is operated
and thus the outside handle interlock lever 17 rotates
from the original position to the operation position-side,
the open link 19 moves upwardly, and consequently the
open link 19 comes to tilt forward relative to the outside
handle interlock lever 17. Then, as the open link 19
moves further upwardly, the lock-release piece 19B of
the open link 19 moves away from the active operation
arm 25C of the active lever 25, and as illustrated in Fig.
11B, the open link 19 moves upwardly in a state where
the open link 19 is positioned at the start position of the
tiltable range, which corresponds to the unlock position
according to the present invention, due to the contact of
the sliding-contact guide portion 92G and the upper end
sliding-contact portion 19H with each other, and the
push-up protruding piece 19C of the open link 19 pushes
up the latch release portion 16B of the lift lever 16. Ac-
cordingly, the lift lever 16 rotates from an original position
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to a release position together with the ratchet 14 (see
Fig. 6), the latch rotation restriction piece 14A of the ratch-
et 14 moves towards a lower side in this figure, the en-
gagement between the ratchet 14 and the latch 13 is
released, and consequently the door 101 can be opened.
In addition, because the lock retaining arm main body
25S of the active lever 25 is positioned outside an oper-
ating region of the open link 19 when the open link 19
pushes up the latch release portion 16B of the lift lever
16 and thus unlatches, the open link 19 is not restricted
from tilting by the lock retaining arm main body 25S of
the active lever 25.
[0062] On the other hand, when the active lever 25 is
arranged at the lock position in a state where the outside
handle interlock lever 17 is arranged at the original po-
sition, as illustrated in Fig. 10A, the open link 19 is posi-
tioned at a lock waiting position which is at an end posi-
tion-side relative to the above-described unlock waiting
position in the tiltable range thereof and the push-up pro-
truding piece 19C of the open link 19 is positioned dislo-
cated rearward from a lower position of the distal end
contact portion 16B of the lift lever 16 due to the contact
of the active operation arm 25C of the active lever 25 and
the lock-release piece 19B of the open link 19 with each
other. In addition, the posture restriction protruding por-
tion 25T of the lock retaining arm 25B opposes the sliding-
contact protruding piece 19E of the open link 19 from the
front side. In this state, when the outside door handle 104
or the inside door handle 105 is operated and thus the
outside handle interlock lever 17 rotates from the original
position to the operation position-side, the open link 19
moves upwardly, and consequently the open link 19
comes to tilt forward relative to the outside handle inter-
lock lever 17. However, in the middle of the tilting, the
posture restriction protruding portion 25T makes contact
with the sliding-contact protruding piece 19E of the open
link 19, and the open link 19 does not tilt to the unlock
position even though the lock-release piece 19B of the
open link 19 moves away from the active operation arm
25C of the active lever 25. In a state where the open link
19 is kept in the lock position which is at the end position-
side relative to the unlock position without tilting to the
unlocked position, the open link 19 moves upwardly while
allowing the sliding-contact protruding piece 19E and the
posture restriction protruding portion 25T to sliding-con-
tact with each other. Then, as illustrated in Fig. 11A, the
push-up protruding piece 19C of the open link 19 passes
through a lateral side of the lift lever 16, and thus the
latch release portion 16B of the lift lever 16 is not pushed
up by the open link 19, and consequently the latching of
the door 101 by the latch mechanism 10R is maintained.
[0063] As illustrated in Fig. 17, a lateral inclination re-
striction protruding portion 89 according to the present
invention is protrudingly formed at the first component
support wall 11C. As illustrated in Fig. 12, the lateral in-
clination restriction protruding portion 89 is formed in a
cylindrical configuration having a deformed cross sec-
tion, and a distal end is formed to include a flat surface.

As illustrated in Fig. 17, Fig. 18 and Fig. 19, the lateral
inclination restriction protruding portion 89 is applied to
the open link 19, to a position close to an upper end, and
restricts the open link 19 from inclining towards the first
component support wall 11C.
[0064] In addition, as illustrated in Fig. 13, an inside
protruding wall 85 which protrudes towards the second
component accommodation portion 90B to be parallel to
the second component support wall 90C is provided at
a corner portion of the support main body 90 at which
the second component support wall 90C and the third
component support wall 90E intersect with each other.
Then, a lateral inclination restriction protruding portion
88 according to the present invention is protrudingly
formed at the inside protruding wall 85. The lateral incli-
nation restriction protruding portion 88 includes a rib
structure and extends from a base end portion to a distal
end portion of the inside protruding wall 85 to be curved
to expand to an upper side slightly while being curved
downwardly at the distal end-side of the inside protruding
wall 85. Then, as illustrated in Fig. 17, Fig. 20 and Fig.
21, the lateral inclination restriction protruding portion 88
is applied to the open link 19, at a position close to the
upper end of the open link 19 relative to the lateral incli-
nation restriction protruding portion 89 and restricts the
open link 19 from inclining towards the second compo-
nent support wall 90C.
[0065] As illustrated in Fig. 13, also a sliding-contact
tilt guide 87 according to the present invention is protrud-
ingly formed at the inside protruding wall 85, and the slid-
ing-contact tilt guide 87 and the lateral inclination restric-
tion protruding portion 88 are integral with each other.
Specifically, the sliding-contact tilt guide 87 is extended
linearly from a lower end portion of a downwardly-curved
portion of the lateral inclination restriction protruding por-
tion 88 at the distal end-side of the inside protruding wall
85 in a manner that the sliding-contact tilt guide 87 is
inclined obliquely downwardly towards the base end por-
tion of the inside protruding wall 85. In addition, amount
of protrusion of the sliding-contact tilt guide 87 from the
inside protruding wall 85 is smaller than the lateral incli-
nation restriction protruding portion 88, and a rear end
portion of the sliding-contact tilt guide 87 is positioned at
an intermediate portion in an entire length of the whole
of the lateral inclination restriction protruding portion 88
in a horizontal direction. Further, a part of the above-
described reinforcing ribs 84 is extended to a position at
which the reinforcing rib 84 is connected to a lower sur-
face of the lateral inclination restriction protruding portion
88 and the rear end portion of the sliding-contact tilt guide
87 is abutted with the reinforcing rib 84. In addition, the
sliding-contact tilt guide 87 protrudes more largely than
the reinforcing ribs 84 towards the open link 19.
[0066] Normally, the sliding-contact tilt guide 87 does
not interfere with the open link 19, however, when there
is a malfunction in which the open link 19 cannot move
from the lock waiting position to the lock position, the
sliding-contact tilt guide 87 makes sliding-contact with
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the sliding-contact protruding piece 19E of the open link
19. Specifically, for example, the following malfunction
can be considered; in a state where the active lever 25
is arranged at the lock position, and as illustrated in Fig.
10A, when the outside handle interlock lever 17 is ar-
ranged at the original position and the open link 19 is
positioned at the lock waiting position, dust or the like
comes into the tilt connection hole 17B, and accordingly
the open link 19 is kept at the lock waiting position and
does not tilt from the lock waiting position to the unlock
waiting position even though the active lever 25 is moved
to the unlock position. In such an abnormal state, when
the outside handle interlock lever 17 moves from the orig-
inal position to the operation position, an upper end por-
tion of the sliding-contact protruding piece 19E of the
open link 19 makes contact with the sliding-contact tilt
guide 87 as illustrated in Fig. 20. Then, by a handle op-
eration force of the outside door handle 104 or the inside
door handle 105 which is applied to the outside handle
interlock lever 17, the upper end portion of the sliding-
contact protruding piece 19E is pushed against the slid-
ing-contact tilt guide 87 and makes sliding-contact with
the sliding-contact tilt guide 87. Then, as illustrated in
Fig. 21, the open link 19 is forcibly tilted from the lock
waiting position towards the lock position. Accordingly,
elimination of the dust or the like from the tilt connection
hole 17B is promoted, and the tilt malfunction of the open
link 19 can be removed. In addition, during the handle
operation at this time, the latching of the door 101 (see
Fig. 3) by the latch mechanism 10R (see Fig. 5) is not
released because the push-up protruding piece 19C of
the open link 19 passes through a lateral side of the latch
release portion 16B of the lift lever 16. However, the open
link 19 moves to the unlock waiting position when the
outside handle interlock lever 17 returns to the original
position because the tilt malfunction of the open link 19
due to the dust or the like has been eliminated. Accord-
ingly, in a case where the handle operation is performed
again at the outside door handle 104 or the like and thus
the outside handle interlock lever 17 moves to the oper-
ation position, the open link 19 moves to the unlock po-
sition and the push-up protruding piece 19C pushes up
the latch release portion 16B of the lift lever 16. Conse-
quently, the latching of the door 101 by the latch mech-
anism 10R can be released.
[0067] In a normal state, the open link 19 tilts from the
lock waiting position to the lock position that is at a front
side relative thereto during the movement of the outside
handle interlock lever 17 to the operation position from
a state where the active lever 25 is arranged at the lock
position and the upper end portion of the sliding-contact
protruding piece 19E confronts the sliding-contact tilt
guide 87 from below while a clearance gap is provided
therebetween as illustrated in Fig. 10A. Thus, the outside
handle interlock lever 17 can be moved to the operation
position without causing the sliding-contact protruding
piece 19E to interfere with the sliding-contact tilt guide
87 as illustrated in Fig. 11A.

[0068] As described above, the door lock device 10 of
the present embodiment is configured in such a manner
that the open link 19 is pushed by a biasing force of the
torsion coil spring 29 against the active operation arm
25C or the posture restriction protruding portion 25T, and
is positioned thereat, and accordingly a degree of free-
dom in disposition of the open link 19 is higher compared
to a known case where an open link is connected to an-
other component by means of a pin and an elongated
hole. Thus, the door lock device 10 can be made com-
pact. In addition, at the malfunction in which the open
link 19 does not move from the lock waiting position due
to jamming by inclusion of the dust or the like, the sliding-
contact tilt guide 87 provided at the support body 11
makes sliding-contact with the open link 19 and forcibly
causes the open link 19 to tilt to promote the elimination
of the dust or the like when the outside handle interlock
lever 17 rotates, thereby eliminating the malfunction.
Therefore, there is no need to increase the energizing
force of the torsion coil spring 29 as a precaution against
the above-described malfunction. Consequently, an op-
erational resistance when the door lock device 10 is put
into the locked state can be reduced.
[0069] In addition, the lateral inclination restriction pro-
truding portion 89 and the lateral inclination restriction
protruding portion 88 which are provided at the support
body 11 restricts the open link 19 from inclining laterally,
and an operational resistance of the open link 19 is pre-
vented from increasing. This can also reduce the biasing
force of the torsion coil spring 29 and reduce the opera-
tional resistance when the door lock device 10 is put into
the locked state. In addition, the sliding-contact protrud-
ing piece 19E of the open link 19 is used for dual purposes
as a portion to which the posture restriction protruding
portion 25T contacts and also as a portion at which the
sliding-contact protruding piece 19E makes sliding-con-
tact with the sliding-contact tilt guide 87, and thus the
open link 19 includes a simple structure.
[0070] In addition, the door lock device 10 of the
present embodiment provides the following effects in
terms of durability. That is, the plural support shaft portion
reinforcing ribs 95T are protrudingly formed at the first
component support wall 11C, at a peripheral portion of
a reverse side of the open lever rotation support shaft
portion 97 supporting the outside handle interlock lever
17 in a manner that the outside handle interlock lever 17
is rotatable, and thus strength of the first component sup-
port wall 11C at a rising portion of the open lever rotation
support shaft portion 97 is increased, and thus the dura-
bility against load applied to the open lever rotation sup-
port shaft portion 97 is enhanced. Accordingly, the entire
open lever rotation support shaft portion 97 can be pre-
vented from inclining, and a rotation resistance of the
outside handle interlock lever 17 is prevented from in-
creasing and abnormal noises can be prevented from
occurring. In addition, because the plural support shaft
portion reinforcing ribs 95T are extended in the radial
manner, the durability against the load can be enhanced

23 24 



EP 2 881 529 A1

14

5

10

15

20

25

30

35

40

45

50

55

in both up/down direction and horizontal direction at the
rising portion of the open lever rotation support shaft por-
tion 97 of the first component support wall 11C. Due to
the reinforcement of the protruding portion support wall
95J which is achieved by the support shaft portion rein-
forcing ribs 95T, a durability-and-strength of the protrud-
ing portion support wall 95J against an impact force from
a vehicle lateral surface can be increased.
[0071] Further, in addition to supporting the outside
handle interlock lever 17, the open lever rotation support
shaft portion 97 is used also for supporting the torsion
coil spring 18 for the handle interlock lever and for sup-
porting the latch-holding torsion coil spring 14S, and thus
the door lock device 10 includes a compact structure
compared to a case where they are supported separately
from one another. In addition, the coil portion 14K of the
latch-holding torsion coil spring 14S is surrounded from
the outer side by the surrounding wall 95F formed pro-
trudingly at the first component support wall 11C, and
thus the coil portion 14K is supported in a stabilized man-
ner.
[0072] In addition, the open lever rotation support shaft
portion 97 includes a both end supported beam structure
between the first component support wall 11C and the
second component support wall 90C, and thus includes
a high strength. In addition, the annular protrusion 83
surrounding the entire support cylinder portion 96, which
constitutes the open lever rotation support shaft portion
97, from a lateral side is provided at the second compo-
nent support wall 90C, and the opening edge of the
through hole 17F of the outside handle interlock lever 17
is applied to the annular protrusion 83. Accordingly, even
in a case where burrs remain at an edge portion of the
through hole 17F, the burrs are received in an annular
gap between the annular protrusion 83 and the support
cylinder portion 96, and the outside handle interlock lever
17 rotates smoothly.
[0073] Further, the support cylinder portion 96 is cut
obliquely to include the distal end sloped surface 96S,
and thus the small diameter shaft portion 95C of the sup-
port protruding portion 95 can be inserted into the support
cylinder portion 96 gradually, thereby facilitating the in-
sertion operation. In addition, the reinforcing ribs 84 ex-
tending from the annular protrusion 83 in the radial man-
ner are provided at the second component support wall
90C, and thus strength of the entire second component
support wall 90C is increased and durability against a
load applied to the support cylinder portion 96 is en-
hanced. This can also prevent the rotation resistance of
the outside handle interlock lever 17 from increasing and
prevent the abnormal noises from occurring.

[Second embodiment]

[0074] The present embodiment is illustrated from Fig.
27 to Fig. 31, and is different from the first embodiment
in that a sliding-contact protrusion 19S (see Fig. 27) is
formed to protrude from an open link 19V towards the

first component support wall 11C and a sliding-contact
tilt guide 89T (see Fig. 28) which corresponds to the slid-
ing-contact protrusion 19S is provided at a first cover
91V. Specifically, as illustrated in Fig. 27, the sliding-con-
tact protrusion 19S is formed in a manner that a portion
of the open link 19V at a position close to a lower end is
cut off in a shape of a projecting piece and is bent at the
right angle towards the first component support wall 11C.
On the other hand, the sliding-contact tilt guide 89T pro-
trudes from the first component support wall 11C of the
first cover 91V and is integral with a lower surface of a
lateral inclination restriction protruding portion 89V as il-
lustrated in Fig. 28. In addition, amount of protrusion of
the sliding-contact tilt guide 89T from the first component
support wall 11C is slightly smaller than the lateral incli-
nation restriction protruding portion 89V.
[0075] In addition, a first sloped surface 89S and a sec-
ond sloped surface 89U are provided at the sliding-con-
tact tilt guide 89T, at a side surface facing opposite to
the open lever rotation support shaft portion 97 as illus-
trated in Fig. 29. The first sloped surface 89S is inclined
from a lower end of the sliding-contact tilt guide 89T up-
wardly to be away from the open lever rotation support
shaft portion 97. The second sloped surface 89U is ex-
tended, at an inclination angle that is closer to perpen-
dicular than the first sloped surface 89S, from an upper
end portion of the first sloped surface 89S in an obliquely
upward direction to a position that reaches the lateral
inclination restriction protruding portion 89V. Further, the
lateral inclination restriction protruding portion 89V is pro-
vided with a third sloped surface 89W extended from an
upper end portion of the second sloped surface 89U in
an obliquely upward direction at an inclination angle that
is closer to horizontal than the second sloped surface
89U and a fourth sloped surface 89X extended from an
upper end portion of the third sloped surface 89W in an
obliquely upward direction to an upper end of the lateral
inclination restriction protruding portion 89V at an incli-
nation angle that is closer to perpendicular than the third
sloped surface 89W.
[0076] In the present embodiment, the sliding-contact
tilt guide 87 described in the first embodiment is not pro-
vide at the main body 90 because the sliding-contact tilt
guide 89T is provided at the first cover 91V. In addition,
the configurations other than the above-described por-
tions are similar to the first embodiment, and therefore
the same reference numerals designate the same por-
tions and duplicated description will be omitted.
[0077] Next, operation and effect of the present em-
bodiment will be described. According to the above-de-
scribed configuration of the present embodiment, as il-
lustrated in Fig. 29, in a state where the outside handle
interlock lever 17 is arranged at the original position,
when the open link 19V is arranged at the lock waiting
position, the sliding-contact protrusion 19S is positioned
below the first sloped surface 89S of the sliding-contact
tilt guide 89T to be apart therefrom. In a normal state,
when the outside handle interlock lever 17 is moved from
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the original position to the operation position, the open
link 19V is tilted by the resilient force of the torsion coil
spring 29 to the lock position, and accordingly the sliding-
contact protrusion 19S moves upwardly without making
contact with the sliding-contact tilt guide 89T and the lat-
eral inclination restriction protruding portion 89V. Even-
tually, the push-up protruding piece 19C of the open link
19V pushes up the latch release portion 16B of the lift
lever 16, thereby releasing the latching of the door 101
which is latched by the latch mechanism 10R (see Fig. 5).
[0078] At the malfunction caused by, for example, the
dust or the like in which the open link 19V does not tilt
and the open link 19V is kept at the lock waiting position
even though the active lever 25 is switched from the lock
position to the unlock position, the sliding-contact protru-
sion 19S of the open link 19V makes sliding-contact with
the first sloped surface 89S of the sliding-contact tilt guide
89T and the open link 19V is forcibly made to tilt towards
the lock position as illustrated in Fig. 30 and Fig. 31 when
the outside handle interlock lever 17 is moved from the
original position to the operation position. Accordingly,
the tilt malfunction of the open link 19V caused by the
dust or the like is eliminated in a similar manner to the
first embodiment. If the above-described malfunction is
still not eliminated, the sliding-contact protrusion 19S fur-
ther makes sliding-contact with the second sloped sur-
face 89U, the third sloped surface 89W and the fourth
sloped surface 89X, and thus the open link 19V is forcibly
tilted.

[Other embodiment]

[0079] The present invention is not limited to the
above-described embodiments and may be modified and
implemented in various ways within a range that does
not depart from the principles.

(1) In the above-described embodiment, the start po-
sition of the tiltable range of the open link 19 corre-
sponds to the unlock position, however, a position
dislocated from the start position of the tiltable range
may be the unlock position, and the open link 19 may
be adapted to be in sliding-contact with the lock re-
taining arm 25B and be arranged at the unlock po-
sition.
(2) The above-described embodiment is configured
in such a manner that, in a case where the outside
handle interlock lever 17 is positioned at the original
position in the unlocked state, the open link 19 is
positioned at the unlock waiting position which is at
the end position-side relative to the unlock position,
and the open link 19 tilts from an unlock waiting state
to the unlock position which is at the start position-
side in the course of the movement of the outside
handle interlock lever 17 to the operation position,
however, it may be configured in such a manner that,
in the unlocked state, the open link 19 is always kept
at a constant unlock position (for example, the start

position of the tiltable range) regardless of the posi-
tion of the outside handle interlock lever 17. In addi-
tion, it may be configured in such a manner that the
unlock waiting position is set at the start position-
side relative to the unlock position, and the open link
19 makes sliding-contact with the posture restriction
protruding portion 25T and tilts from the unlock wait-
ing state to the unlock position which is at the end
position-side in the course of the movement of the
outside handle interlock lever 17 from the original
position to the operation position.
(3) The above-described embodiment is structured
in such a manner that, in a case where the open link
19 is in a laterally-inclined state, the lateral inclination
restriction protruding portion 88 is in contact with a
side surface of the open link 19 and the sliding-con-
tact tilt guide 87 is not in contact with the side surface
of the open link 19, however, the sliding-contact tilt
guide 87 may be configured to be in contact with the
side surface of the open link 19 in the laterally-in-
clined state so that the sliding-contact tilt guide 87
serves also as a lateral inclination restriction auxiliary
protruding portion or the lateral inclination restriction
protruding portion according to the present inven-
tion.
(4) In the above-described embodiments, the sliding-
contact tilt guides (87, 89T) are formed at the support
body 11 (specifically at the main body 90 or the first
cover 91V), however, the sliding-contact tilt guide
may be constituted by a protruding piece protruding
from a lateral side of the inner surface reinforcing
board.
(5) In the above-described embodiments, the above-
described support shaft portion reinforcing ribs 95T
are formed at the outer surface of the protruding por-
tion support wall 95J, however, for example, as illus-
trated in Fig. 32, support shaft portion reinforcing ribs
96T according to the present invention may be
formed at an inner surface of the protruding portion
support wall 95J.
(6) In the above-described embodiments, the plural
support shaft portion reinforcing ribs 95T are extend-
ed in the radial manner, however, the plural support
shaft portion reinforcing ribs 95T may be extended
in the up/down direction or may be extended in the
horizontal direction, or alternatively, may be formed
to include a grid configuration.
(7) In the above-described embodiments, the coil
contact protrusion 95E is formed so that the coil por-
tion 14K of the latch-holding torsion coil spring 14S
is not dislocated in the axial direction of the large
diameter shaft portion 95A due to the draft angle of
the large diameter shaft portion 95A. However, for
example, as illustrated in Fig. 33, a lock protrusion
95K protruding downwardly from a border portion
between the large diameter shaft portion 95A and
the small diameter shaft portion 95C of the support
protruding portion 95, and locking at the coil portion
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14K to prevent the coil portion 14K of the latch-hold-
ing torsion coil spring 14S from being coming off the
large diameter shaft portion 95A may be provided.
(8) The open lever rotation support shaft portion 97
of the above-described embodiments includes the
both end supported beam structure in which both
end portions are supported by the first component
support wall 11C and the second component support
wall 90C, however, the open lever rotation support
shaft portion 97 may protrude from the first compo-
nent support wall 11C to include a cantilever beam
configuration.

EXPLANATION OF REFERENCE NUMERALS

[0080]

10 door lock device
10R latch mechanism
11 support body
11C first component support wall (component

support wall)
13 latch
14 ratchet
14K coil portion
14S latch-holding torsion coil spring
17F through hole
16 lift lever
16B latch release portion
16Z lock switch mechanism
17 outside handle interlock lever (handle inter-

lock lever)
19 open link
19E sliding-contact protruding piece
25C active operation arm (link waiting position

determination portion)
25T posture restriction protruding portion (link

operation position determination portion)
29 torsion coil spring (tilt biasing spring)
84 reinforcing rib (auxiliary wall reinforcing rib)

87, 89T sliding-contact tilt guide 88, 89, 89V
lateral inclination restriction protruding por-
tion

90C second component support wall (compo-
nent support auxiliary wall)

95 support protruding portion
95E coil contact protrusion
95F surrounding wall
95J protruding portion support wall
95T, 96T support shaft portion reinforcing rib
96 support cylinder portion
96A through hole
95S sloped outer circumferential surface
96S distal end sloped surface
97 open lever rotation support shaft portion

Claims

1. A door lock device comprising:

a latch mechanism adapted to latch a door of a
vehicle in a closed state;
a handle interlock lever normally positioned at
an original position and adapted to rotate to an
operation position upon receiving an operation
force relative to a door handle of the vehicle;
an open link tiltably connected to a position in
the handle interlock lever which is away from a
rotational center of the handle interlock lever,
the open link being switchable between an un-
locked state in which the open link is positioned
at an unlock position at which the open link push-
es a latch release portion included in the latch
mechanism and unlatches the door when the
handle interlock lever rotates to the operation
position, and a locked state in which the open
link is positioned at a lock position at which the
open link passes a lateral side of the latch re-
lease portion and does not unlatch the door
when the handle interlock lever rotates to the
operation position;
a tilt biasing spring biasing the open link towards
the unlock position;
a link waiting position determination portion po-
sitioning the open link at a lock waiting position
when the handle interlock lever is arranged at
the original position in the locked state, the link
waiting position determination portion allowing
the open link to be tilted towards the unlock po-
sition by a biasing of the tilt biasing spring in the
middle of movement of the handle interlock lever
from the original position to the operation posi-
tion;
a link operation position determination portion
making contact with the open link in the middle
of the movement of the handle interlock lever
from the original position to the operation posi-
tion in the locked state, preventing the open link
from tilting to the unlock position, and keeping
the open link at the lock position; and
a sliding-contact tilt guide making sliding-con-
tact with the open link and causing the open link
to tilt towards the lock position at a time of mal-
function when the handle interlock lever rotates
from the original position to the operation posi-
tion in a state where the open link is maintained
at the lock waiting position.

2. The door lock device according to claim 1, compris-
ing:

a lateral inclination restriction protruding portion
applied to one side surface or both side surfaces
of the open link in a direction of a tilt axis of the
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open link and restricting the open link from in-
clining laterally.

3. The door lock device according to claim 2, compris-
ing:

a tilt connection hole formed in a penetrating
manner at one of the handle interlock lever and
the open link at the connecting portion of the
handle interlock lever and the open link;
a tilt connection protruding piece protruding from
the other of the handle interlock lever and the
open link at the connecting portion of the handle
interlock lever and the open link, and including
a distal end wide width portion at a distal end,
the tilt connection protruding piece being insert-
ed into the tilt connection hole in a state where
the open link is in a laterally-inclined posture in-
clined towards one side, the tilt connection pro-
truding piece being prevented from coming off
by changing the open link to a normal posture,
the tilt connection protruding piece connecting
the open link to the handle interlock lever in a
manner that the open link is tiltable; and
the lateral inclination restriction protruding por-
tion arranged at a position at which the lateral
inclination restriction protruding portion restricts
the open link from laterally inclining to the one
side.

4. The door lock device according to any one of claims
1 to 3, comprising:

a sliding-contact protruding piece including a
shape of a protruding piece projecting from the
open link in the direction of the tilt axis thereof,
wherein the link operation position determina-
tion portion and the sliding-contact tilt guide are
sliding-contactable with the sliding-contact pro-
truding piece.

5. The door lock device according to any one of claims
1 to 4, comprising:

a support body adapted to be fixed to the door,
the latch mechanism being assembled on the
support body;
the handle interlock lever rotatably supported at
the support body; and
the sliding-contact tilt guide formed at the sup-
port body.

6. The door lock device according to claim 5, compris-
ing:

the support body on which the latch mechanism
being assembled, the support body being made
of resin;

a component support wall provided at the sup-
port body and adapted to be arranged to oppose
a door end portion wall which is at a side oppo-
site to a rotational center of the door;
a lever rotation support shaft portion protruding-
ly formed at the component support wall and be-
ing inserted into a through hole included in the
handle interlock lever, the lever rotation support
shaft portion supporting the handle interlock le-
ver in a rotatable manner; and
a support shaft portion reinforcing rib formed at
a peripheral portion of the lever rotation support
shaft portion of the component support wall or
at a peripheral portion of a reverse side of the
lever rotation support shaft portion of the com-
ponent support wall.

7. The door lock device according to claim 6, compris-
ing:

the support shaft portion reinforcing rib extend-
ed radially centered on the lever rotation support
shaft portion.

8. The door lock device according to either claim 6 or
7 comprising:

a surrounding wall protrudingly formed at the
component support wall and surrounding, from
a lateral side, a circumferential part of an end
portion of the lever rotation support shaft portion
at a side of the component support wall;
a latch-holding torsion coil spring including a coil
portion which is inserted at the end portion of
the lever rotation support shaft portion at the side
of the component support wall and is accommo-
dated between the surrounding wall and the le-
ver rotation support shaft portion, the latch-hold-
ing torsion coil spring engaging with a part of the
latch mechanism and biasing the latch mecha-
nism towards a side at which the latch mecha-
nism latches the door; and
the support shaft portion reinforcing rib formed
at a protruding portion support wall of the sup-
port body, the protruding portion support wall
connecting the lever rotation support shaft por-
tion and the surrounding wall with each other.

9. The door lock device according to claim 8, compris-
ing:

a sloped outer circumferential surface formed at
the lever rotation support shaft portion and in-
cluding a draft angle; and
a coil contact protrusion protrudingly formed at
a portion of a circumferential direction of the
sloped outer circumferential surface, the portion
being in contact with the coil portion, the coil
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contact protrusion including a ridge line which
is parallel to an axial direction of the lever rota-
tion support shaft portion.

10. The door lock device according to claim 9, compris-
ing:

a component support auxiliary wall provided at
the support body and opposing the component
support wall;
the lever rotation support shaft portion where a
distal end portion of a support protruding portion
protrudingly formed at the component support
wall is fitted into a support cylinder portion pro-
trudingly formed at the component support aux-
iliary wall;
an annular protrusion protrudingly formed at the
component support auxiliary wall and surround-
ing the entire support cylinder portion from a lat-
eral side; and
the handle interlock lever including the through
hole into which the support cylinder portion is
inserted, an opening edge of the through hole
being applied to the annular protrusion.

11. The door lock device according to claim 10, compris-
ing:

an auxiliary wall reinforcing rib protrudingly
formed at the component support auxiliary wall
to be lower than the annular protrusion and ex-
tended radially from the annular protrusion.

12. The door lock device according to claim 9, compris-
ing:

a component support auxiliary wall provided at
the support body and opposing the component
support wall;
the lever rotation support shaft portion where a
distal end portion of a support protruding portion
protrudingly formed at the component support
wall is fitted into a support cylinder portion pro-
trudingly formed at the component support aux-
iliary wall; and
a distal end sloped surface formed at a distal
end of the support cylinder portion and obliquely
intersecting a central axis of the support cylinder
portion.
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